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Abstract 
 
The salt mining in Ocna Şugatag started long time before the first written evidence was made about them; the 
archaeological findings prove that the mining activity here was founded in Stone Age. After 1950, the mines from Ocna 
Şugatag were closed and shortly after that were flooded. This event started a series of changes in the structures of the 
old mines determining the collapse of some of them and has weakened the stability of others. The collapsing of the 
mines determined the formation on the surface of several crumblings and affecting seriously the environment because 
of these crumblings, due to expulsion of salt water from the mines which destroyed the vegetation from the nearby area 
and the fauna from local rivers. In Ocna Şugatag, by this way, were formed 46 lakes. The paper presents a detailed 
analysis of one of these lakes by presenting their formation mechanism, morphological characteristics and the impact 
over the environment. Besides of negative impact over the environment of the mining activity and its results, the people 
from Ocna Şugatag gained a lot due to the regional mining. In the functioning period of the mine, the community of 
Ocna Şugatag witnessed a high economic development. After the closing of the mines and the appearance of the lakes, 
people took advantage of this and developed a flowering touristic region with many watering places, holiday resorts and 
agro-touristic mansions. Considering the maintenance of this potential, the intervention of top, modern principles in the 
field of environment protection is considered essential. 
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1.Introduction 
 
Ocna Șugatag is situated in the Maramureş depression, 
between the rivers Mara and Cosău, at the Eastern foot of the 
Gutâi Mountains, in the Nordic side of the Maramureș county 
at 59 km from Baia Mare town and at 18 km from Sighetu 
Marmaitei. The oldest documentary attestation known about 
Ocna Șugatag is form the year 1355. This document is related 
to a road that leads to salt mines and crosses nearby Giulești. [6].  
The beginnings of salt mining in Ocna Șugatag and probably 
for the entire depression of Maramureșului goes back long time 
distances (the Stone Age), when the entire Maramureş zone 
gained more and more importance, this fact has been proved by 
archaeological findings from the region. [16]. 
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Figure 1. ”Şaugăi” 
 
Once the first voievodships (a typical 
organizational form) appeared in Romania, the salt 
exploiting was made in cone, bottle or bell shape 
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holes. A historic document shows that in 1492 the 
work from the salt mines of Maramureş was made 
by rewarded salt cutters, the so called "şaugăi". 
Dimitrie Cantemir (the first Romanian historian) 
describes the exploiting chambers:"... because 
everywhere, where they cut the blocks or tables of 
salt, they leave behind in a place or other columns 
of this salt crystal, which support the ground and the 
vault, this thing makes possible to widen the new 
veins and so this vaults fill up with salt, that in 20 
years you did not observe that they were remote". 
In 1777, the austriac government named a 
technic comission to study the saltmines from 
Maramureş. The Comission gathered at the 
residence of the Mining Circumscription from 
Sighet and accepted the proposal of the director 
Joseph Groszchmied to replace the old exploiting 
technique with the chamber technique used for long 
period at Wieliczka (Poland) salt mine. 
In Ocna Şugatag the most important salt 
mines were opened between 1772 and 1822 
(Juliana, Ana, Peter and Paul, Elisabeth, Bogdan, 
Dragoş Vodă, Teresa, etc.), the extraction pits 
reached the maximum depth in the Elisabeth salt 
mine (150m). 
 
 
2. The genesis of the lakes 
 
During the functioning of the mines from 
Ocna Şugatag, the management of the mine 
included some protection measures, especially at 
Dragoş Vodă mine, the one that was exploited until 
1950 [1, 3, 5].  
These safety measures consisted in colecting 
the rainwater and conducting it with big drains in 
the Sărata Creek, which flow through the whole 
mining complex. Another safety measure was 
canalizing the creek in order to avoid  the water 
infiltrations from the creek, infiltrations that ended 
up in the mines [4, 12]. 
After the closure of the activity at Ocna 
Şugatag, these water drainage instalations were 
abandoned and the canalization of the Sărata creek 
disafected, the creek returned to its original flow. 
From this resulted a great quantity of water inflowed 
in the abandoned mines and the water had flooded 
them in a short period of time [7, 11].  
The rainwater that flowed into the mines 
was agresive to the salt from the walls and 
sustaining pillars and leaded to disolving the salt 
from these and decreasing the stability of the mines, 
until the mines collapsed. At the surface immense 
cavities have been formed in which water started to 
gather, by this process, in Ocna Şugatag were 
formed 43 lakes of different sizes and depths [8, 
13]. 
3. Morphologic and morphometric portraiture of 
the Bătrân lake 
 
The Bătrân Lake is the elder lake in Ocna 
Şugatag used for bathing. It is stored in the hole 
which took birth by the collapse of the Elisabeth salt 
mine, closed in 1858 on account of water inflow. 
Filled with water, the salt mine had collapsed only 
in 1915, very quickly, fact which determined the 
salty water from the mine to gush out. This salty 
water reached suddenly and in great quantity in the 
Mara river and then in Iza and Tisa rivers, 
destroying the fauna from these rivers [4, 10]. 
 
 
Figure 2. Bătrân Lake 
 
After a period of time, the lake drained by 
establishing an underground drainage system. In 
1956 the water started to reappear in the lake, the 
water level raised suddenly until the recent level.  
After a local story, the lake filled with warm salty 
water in a period of 24 hours. This phenomenon can 
be assigned on the account of blocking the 
underground draining system by new collapses 
which were not sensed on the surface. In 1957 
Bătrân lake raises his surface with the north-western 
golf, which resulted by the collapse of a surface drift 
of the Elisabeth mine, or more probably, of a cave 
which resulted by salt dissolution on the surface of 
the salt deposit by the waters which drained on this 
direction from the lake [15]. 
 The shores of the lake are thin and narrow 
and decrease in height from 8 m, in the northern 
side, until 75 cm, in the north-western sector. Until 
now only the eastern shore stabilized – covered with 
trees; the other shores narrow evolve by tearing up 
sedimentary material [14]. The shape of the lake is 
almost a trapezium; the long and thin golf from the 
north-western side, as many others, determine an 
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index of sinuosity of the shoreline of   1.82. The 
surface of 6226 m2 places the lake on the second 
position of the biggest salty lakes from Romania.  
The maximum length of the lake is 130 m, 
the long axle — orientated NNW-SSE — has 128 
m, the maximum width is 85,5 m, medium with of 
47,9 m, the short axle of 84,5 m, the maximum 
depth of 15,7 m — in the eastern sector, the medium 
depth is 6,13 m. 
The Bătrân Lake supplies from precipitations 
and from underground springs and the excess water 
flows out from the lake in north-west through a 
salty; the volume of the lake is 38 175 m3 and it is 
invariable (fig. 3). The relief of the cavity in which 
the lake is stored is pretty chaotic, in the central area 
it’s remarkable a flat zone delimitated by the 15 m 
isobaths. The medium slope of the cavity is 7,573, 
which corresponds to a medium slope angle of 
82o30’ [6]. 
 
 
Figure 3. Barrimetric pattern 
 
4. Environmental impact assessment  
 
Surface waters are represented especially by 
the lakes and the Sărata Creek which flows through 
the whole mining complex.  
The primary source of pollution of the water 
is the geological substrata represented by salt. This 
wouldn’t be a problem if they wouldn’t start the 
exploitation, but by exploiting the salt they 
produced a change in the hydrological balance 
which leaded to the appearance of many salt water 
springs, springs which didn’t exist before the 
existence of salt mining from underground [2]. 
These springs contribute with an important amount 
of salt in the waters of the creek and in many lakes 
from the region [9].  Thanking to the high 
concentration of salt in the waters of some lakes, the 
waters are used for bath and in curative purposes. 
This process attracts annually a great number of 
tourists and because of the lack of the infrastructure 
related to the collect of the waste from the region 
they exercise an important impact over the 
environment (fig. 4). 
 
Figure 4. Land distroyed by salt 
 
5.Conclusions 
 
The problem raised by the exploiting of salt 
in Ocna Şugatag extended over the environment yet 
from the past creating major problems, but until 
now these problems were ignored, considered 
natural. A part of the effects are sensible even now, 
in the present, in a way or another. Salt exploiting 
leaded, near the things considered good like salty 
waters and aerosols from the air, to many 
environment problems like saltiness of the soil in 
the regions were old mines existed and immense 
underground cavities. The stability of these is on the 
cutting edge and in any moment can lead to new 
major collapses which can affect the safety of the 
population and the ecosystem of the region, an 
ecosystem already adapted to the conditions of life 
specific of salty environments, as well as the beauty 
of the landscape. The wrongly applied exploitation 
from the past is reflecting over the present through 
these zones of great risk. This environment problem 
has, in present, restricted solving solutions; the 
optimal solutions were required to be applied at the 
beginning of the exploitation, or at least at the 
enclosure of it. In present, it can be resorted to the 
estimation of the moment when these old 
underground excavations will be at the point of 
failure and to try to apply solutions on the surface to 
avoid the occurrence of a new ecological disaster.  
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